AIMS AND SCOPE
In this paper we focus on the risk of inadequate premiums and reserves for nonlife business. The standard formula 1 for this risk, and generally the standard model, can be used by entities using the parameters set for each line of business by the regulator as a proxy of market, or it can be adapted to the own risk profile through the estimation of new parameters based on the historical experience of the entity.
Why an entity would prefer to change the use of parameters submitted by the regulator for its own parameters? One possible reason can be derived from the fact that the proxy overestimates the true risk profile of the entity, leading to an overestimate of the SCR than that resulting of the entity's own parameters. On the other hand, another reason for the estimation of parameters could come determined from the fact that the business structure of an insurance company is not adapted to the lines of business proposed by the regulator, so it should estimate the parameters necessary to obtain the corresponding SCR adjusting to the own business model. should be used. In its place are predetermined correlation matrices, as a market proxy.
Our purpose is to shed a little light on this topic, defining what the regulator understands by correlation matrix between lines of business, and discuss how the matrix could be estimated, giving two approaches to this discussion, the methodology approach, i.e., which methods could be used to estimate of the correlation matrix between lines of business; and one more practical approach, that is, what information is relevant to the estimates, qualitative information or the quantitative.
In the following sections we discuss the methodology that could be used for the estimation of the correlations and what information would be relevant for these estimates.
BACKGROUND
Parallel to the emergence of the earliest quantitative impact studies began a series of streams of discussion on the implementation of the Solvency II directive, and (1994) and concluded that Solvency II met most of these criteria. He also pointed out that some of the problems that presented pillar I, as the inadequate incentives in the use of the standard formula, could be solved through the application and development of pillar II and pillar III.
Since the last QIS, the debate on the work of CEIOPS has mainly focused on the way in which the standard model for the SCR estimation should be implemented.
Focusing on the pillar I of Solvency II, some authors have done some works on the estimation of the SCR of premium and reserves risk with the use of both proposals the standard and the internal model. Sandström (2007) reports the effect of considering a skewness coefficient in the SCR estimation. By presenting a number of examples, the author highlights differences in SCR estimations using calibrated and non-calibrated Reporting Standards), and identified discrepancies between the treatments of diversification across portfolios between the criteria of both standard-setting projects.
FORMULA STANDARD
The SCR corresponding to the risk premiums and reserves is calculated by means of a closed formula, which depends on a measure of volume, V , and an approximation of mean-value-at-risk with a significance level of 95% at a one year horizon, assuming a log-normal distribution of the underlying random variable,     . An entity which decide to estimate new parameters should therefore define on the one hand the estimators needed for obtaining parameters corresponding to the different standard deviations and correlations, and on the other hand, the information necessary to make these estimates. 
ESTIMATION OF THE MATRIX OF CORRELATION BETWEEN LINES OF BUSINESS
Once identified unambiguously the random variable implied in the standard model, the only thing that's missing is to propose how to estimate the correlation matrix between lines of business and the coefficients of correlation between premiums and reserves. In this section, we propose and discuss different alternatives on how to perform the estimation of the correlation matrix between lines of business. Taking into account their specificities, the discussion is also valid for the estimation of the coefficients of correlation between premiums and reserves.
The correlation matrix between lines of business and the correlation coefficients between premiums and reserves are presented as proxies of market. These estimates may be based on the expert judgment of the regulator. An insurance company might have knowledge through historical experience, and could make a judgment on what is the (cor) relationship between specific lines of business, as well as identify potential extraordinary events and take them into account, or not, in determining what is the estimate to be considered. A widespread approach is to determine qualitative grades on the relationship that two random variables (risks) has. In this way, they can be considered null correlations, low, medium or high. This seems to be the criteria adopted by the regulator. Two uncorrelated lines of business have a correlation coefficient equal to zero; two lines of business lowly related should have a correlation coefficient equal to a quarter. If the relationship is medium, the correlation coefficient would be a half, while if it is high, it should be three quarters.
An advantage of considering these expert judgments is that we can maintain some degree of stability in estimates over time. However, the degree of subjectivity is very high so the estimate is poor and subject to a high degree of error. At this point, with the aim of overcoming the disadvantages pointed at the two previous approaches, we propose a third way for the estimation of the correlation matrix between lines of business, the estimate based on a credibility model. Trough this methodology, the estimate could incorporate the two sources of information available, both the quantitative and qualitative information. Under a credibility model, the estimate of the correlation coefficient dependent, on the one hand, of the quantitative estimate that we would get from the experience of the entity itself, and on the other hand, qualitative estimation, which in this case we assume as the estimates submitted by the regulator. Greater or lesser importance assigned to each of these estimates depends on the credibility factor,  to determine in the credibility model used. In a simplified way, the formula of credibility for the coefficient of correlation ( ) could take the following expression:
(1 )
In this work we do not consider necessary to discuss different models of credibility that could be used in the estimation of the correlation coefficient. However, once chosen a credibility model and depending on the assumptions on it, the credibility model will provide us an estimator for the credibility factor. In general, the credibility factor depends on the variability of the data and/or the number of observations that are considered to obtain quantitative and qualitative estimates.
In this way, through the use of the credibility model we solve the two issues, the methodological and practical, that initially we were concerned about to estimate the parameters for SCR estimation derived from the standard model.
ESTIMATION OF THE SCR DEPENDING ON DIFFERENT ESTIMATES FOR THE MATRIX OF CORRELATION BETWEEN LINES OF BUSINESS
In this section we present an example in order to illustrate the effect that would have on the outcome of the SCR derived from the standard model taking into account different correlation matrices between lines of business obtained from: 1) the qualitative information provided by the regulator, 2) quantitative information from the entity itself and 3) the credibility formula assuming various credibility factors.
The parameters corresponding to the standard deviations of premiums and reserves by line of business are those presented as a proxy, as well as the correlation coefficients between risk premium and reserves.
We used public information contained on the website of the Dirección General In order to see the impact that has on the SCR estimation the weight that is assigned to the credibility factor, and therefore, the quantitative and qualitative estimate, Table 1 shows the outcomes of the SCR derived from the standard model, under various credibility factor values. 
DISCUSSION
Given the standard model aggregation structure of risks presented in the Solvency II directive, which follows a modular scheme of the different risks facing insurance entities, a key aspect in the estimation of the SCR are correlations between risks.
In the sub-module corresponding to the non-life underwriting premium and reserve risk, two matrices of correlation are considered, the correlation matrix between the premium and reserve risk and correlation matrix between lines of business.
In this paper we focus on the estimation of the correlation matrix between lines of business and the impact it has on the estimation of the SCR in the sub-module of risk.
To this end we analyze the implicit random variable in the standard formula for calculation of capital requirements. This allows us to estimate the correlation matrix between lines of business, not necessarily in response to the same lines of business that the regulator proposes, at the time that we remain consistent with the standard model.
We present how by using credibility model is possible to make estimates for the correlation matrix between lines of business lines that incorporate both qualitative and quantitative information. In the example we have analyzed we obtained estimates that merge the correlation matrix between lines of business proposed by the regulator, which we believe has a qualitative character that comes from the expert judgment and correlation matrix between lines of business from a quantitative approach based on a historical data set.
The results show the different SCR obtained depending on the credibility factors considered, ranging between the capital that would be obtained purely using the regulator's correlation matrix between lines of business and this that would be obtained purely with the empirical estimation resulting from the data.
The credibility models are widely used in the actuarial field for pricing. In our view, the use of these models can be useful also to make estimates of the relevant parameters in the estimation of the SCR, for those modules and sub-modules of risk where the directive proposes the use of proxies of market.
However, makes clear the need for estimators and methodologies to determine credibility factors coming, in general, determined by hypothesis related to variability arising from qualitative and quantitative information. 
